2) Supplemental
Pearson correlation between each ChIP--seq samples. 1 and 2 refer to biological replicates.
3) Supplemental Experimental procedures
Cloning dJarid2 clone LD17709 was obtained from the Drosophila Genomics Resource Center and the fragments 1--232 and 1--516 were cloned in pet102 for bacterial expression.
hJarid2 fragments were cloned in pET102 vector (Invitrogen) for bacterial expression.
Site directed mutagenesis
Lysine 116 was mutated to Alanine and Arginine following the QuikChange Site--Directed Mutagenesis Kit (Stratagene).
Cell lines
T--Rex 293 cells (Invitrogen) were grown according to the manufacturer's instructions. First, 5XGal4RE--tk--Luc--Neo plasmid was stably integrated into the cells and selected by G418.
Subsequently, the selected clone was generated by stable transfection of pCDNA4--T0--Gal4--hJarid2 WT and K116A. Single clones are selected with zeocin (300 µg/ml) and screened for the expression of Gal4--Jarid2 48 hours after doxycycline induction at 1µg/ml (Sigma). Stable clones of 293T cell over--expressing pCMV4--HA--Flag--hJarid2 WT or K116A and resistant to G418 were screened for the expression of the Flag--tagged proteins by WB.
ESC were cultured on gelatin--coated dishes in DMEM media supplemented with 15% FBS, 100mM non essential amino acids, 0.1mM 2--mercaptoethanol, 1mM L--Glutamine (Invitrogen) and 103U/ml leukemia inhibitory factor (LIF) (ESG1107, Millipore).
ESC E14 and Eed--/--were cultured as previously described (Li et al., 2010) . ΔEzh2 f/f ROSA Cre--ERT2 ESC were generated in E.H. laboratory. Jarid2--/-- ESC were generously provided by S. Orkin.
D. melanogaster S2 cells were cultured in Schneider's Drosophila medium (Invitrogen) supplemented with 10% FBS at 25 °C.
ESC differentiation
EBs are formed by hanging drop method. Cells are diluted at 1000 cells/20µl drop in ESC media in absence of LIF. After 2 days EBs are flushed in low adherence plates.
shRNA ShRNA were designed against hJarid2 accordingly to http://www.broadinstitute.org/rnai/public/seq/search. Oligonucleotides were annealed and sub--cloned in the pLKO.1 vector (Addgene). Cells were infected and selected with 2µg/ml puromycin.
Luciferase Assay
Luciferase reporter activities were measured in whole cell lysates using the Luciferase Assay System (Promega, #E15020) and Fluostar Optima BMG labtech luminometer. All experiments were done in biological and technical triplicates and normalized for protein concentration (Bradford).
Antibodies
WB, ChIP and IF were performed using the following antibodies: polyclonal antibodies specific to Jarid2--K116 me2 and me3 were raised against a synthetic peptide H2N--CRLQAQRK(dimethyl)FAQSQ--CONH2 and CRLQAQRK(trimethyl)FAQSQ--CONH2 representing aa 109--121. The serum was first counter--selected on a column containing the unmodified peptide and subsequently affinity purified on the methylated peptide. Antibodies against Ezh2, Suz12, Jarid2 and H3K27me2/3 were previously described (Margueron et al., 2008) ; total H3 (39163) and H3K4me3 (39159) were purchased from Active Motif; Gal4 (06--262) for
ChIP was purchased from Millipore; Gal4 for WB from Santa Cruz Biotechnologies (sc--510);
H3K27me3 (ab6002) and Lamin B1 (ab16048) were purchased from Abcam; Flag M2 was purchased from Sigma (F1804); Oct4 (BD 611203) BD Biosciences. Eed antibody (M26) was kindly provided by A. Otte to E. H. Anti d--Jarid2 antibody was kindly provided by M.
Yamaguchi and used 1:1000 for WB and 1:200 for polytene staining. Anti Ph antibody was kindly provided by G. Cavalli.
Nuclear Extract and Immunoprecipitation
For nuclear extract preparation cells were incubated with buffer A (10mM Hepes pH 7.9, 2.5mM MgCl2, 0.25M sucrose, 0.1% NP40, 0.5mM DTT, 1mM PSMF) for 10 min on ice, centrifuged at 8000 rpm for 10 min, resuspended in buffer B (25mM Hepes pH 7.9, 1.5mM
MgCl2, 700 mM NaCl, 0.5mM DTT, 0.1 mM EDTA, 20% glycerol), sonicated and centrifuged at 14000 rpm 15min.
For immunoprecipitation 1mg of nuclear extract was incubated with 1--3µgr of antibody bound to protein A/G overnight. Then beads were washed three times with BC300 (50mM Tris pH7.9, 300mM KCl, 2mM EDTA, 10% Glycerol, and protease inhibitors), and eluted with 0.2 M glycine pH 2.6. For co--immunoprecipitation, samples were first dialyzed against BC250 (50mM Tris pH7.9, 250mM KCl, 2mM EDTA, 10% Glycerol, and protease inhibitors), and then immunoprecipitated.
Protein extract fractionation
Cells are resuspended in buffer A1 (10mM HEPES pH 7.9, 10mM KCl, 1.5mM MgCl2, 0. After 20 min blocking in 5% milk T--TBS, primary antibodies are incubated in 1% BSA Tween 0,5%--TBS for 30 min at RT, followed by secondary antibodies for 30 min at RT.
Cell lines
First, 5XGal4RE--tk--Luc--Neo plasmid was stably integrated into the T--Rex 293 cells (Invitrogen) and selected by puromycin (1 µg/ml). Subsequently, the selected clone was generated by stable transfection of pCDNA4--T0--Gal4--hJarid2 WT and K116A. Single clones are selected with zeocin (300 µg/ml) and screened for the expression of Gal4--Jarid2 48 hours after doxycycline induction at 1µg/ml (Sigma).
Stable clones of 293T cell over--expressing pCMV4--HA--Flag--hJarid2 WT or K116A and resistant to G418 were screened for the expression of the Flag--tagged proteins by WB.
Recombinant proteins purification
Recombinant hJarid2 fragments contain a 6XHis--tag and were produced in bacteria using the pET102 system. His--tagged proteins were purified on Ni--NTA beads in His buffer (350mM NaCl, 0.5% NP40, 15% Glycerol, 10mM HEPES pH 7.6) and protease inhibitors. Elutions were performed in His Buffer plus 200mM Imidazole.
Recombinant mammals and flies PRC2, Aebp2, full length Jarid2 WT and K116A were Flag-tagged and all produced in SF9 insect cells after infection with the corresponding baculoviruses as described previously (Li et al., 2010; Margueron et al., 2009; Margueron et al., 2008) . Lysates containing Flag--tagged proteins were resuspended in BC300, sonicated and clarified by centrifugation before incubation with Flag--beads (M2--beads) and eluted with Flag peptide.
Baculoviruses production
hJarid2 WT and K116A baculoviruses were produced accordingly to Bac--to--Bac Baculovirus Expression Systems (Invitrogen) starting from pFASTbac vectors.
Native chemical ligation
Sumo--Jarid2 109--450 N123G/S124C, N123G/S124C/K116A, or 124--450 S124C were cloned in pGEX--5X vectors (GE), expressed in bacteria, digested with sumo--protease and purified on SP--HP column (GE). Jarid2 124--450 S124C was purified by HPLC on a RP--C18 column ( 
KMT assay
KMT assay were performed as described previously (Margueron et al., 2009) . Briefly, the reaction containing 200ng of PRC2--Aebp2, 1 µg of substrates, 4mM DTT was incubated in methylation reaction buffer (50mM Tris--HCl pH 8.5, 2.5mM MgCl2 ) in presence of 3 H--SAM at 30°C for 15 min or 30 min.
Reactions were stopped by boiling 5 min in SDS Laemmli buffer, run on acrylamide gels and transferred on PVDF membranes. When added to the reaction, peptides are at 10--50µM
concentrations. Nucleosomes were generated by salt dialysis. H3K27me3 nucleosomes were generated as described in Voigt et al., 2013 .
Mass spectrometry analysis
Cold--KMT assay was performed as described above in the presence of PRC2 on the recombinant Jarid2 1--232 fragment with 50µM cold SAM (Sigma). Lysines were set as variable modifications and no fixed modifications were set. All peptide matches were validated in myProMS (Poullet et al., 2007) with the estimated false discovery rate (FDR) less than 1%.
ΔEed--Jarid2K116me3 crystal
The ΔEed protein was prepared as previously described (Margueron et al., 2009) . For the crystallization trials, protein solutions were prepared as a ΔEed complex solution at 1.5 mg ml --1 with peptide at a sevenfold higher molar ratio. All protein solutions contained TCEP at 15 mM concentration. Crystals were grown at 18 °C using the vapour diffusion technique in hanging drops. Drops were prepared by mixing equal volumes of ΔEed protein complex with reservoir solution containing 3.7-3.9 M formate solution. Crystals were transferred into mother liquor with 5-10% glycerol before flash cooling in liquid nitrogen. Diffraction data for the Jarid2--K116me3 and me2 protein complex crystals were collected using an in--house 
Alkaline Phosphatase and Colony formation assay
Alkaline Phosphatase staining was performed with the Stamgent Alkaline Phosphatase
Staining Kit (Milteny Biotec SAS). For colony formation assay, 100 or 500 cells were plated on gelatin--coated 6 well plates and let grown for 7 days, before staining with methylene blue solution (0.2% methylene blue in 70% ethanol) and washes with 70% ethanol.
Cell growth assay
50000 cells were plated in 6 well dishes in triplicated and counted every 24 hours over 4 days.
ESC immunofluorescence
Cells are grown on coverslips, fixed 4% paraformaldehyde 5min at RT, permeabilized with 0.5% Triton--X 100 in PBS 5 min RT, blocked with 20% goat serum in PBS and incubated overnight with primary antibody: Oct4 1:500, Jarid2 1:500, Ezh2 1:500, Jarid2--K116me2 1:750. Alexa Fluor Dyes secondary antibodies (Invitrogen) are used 1:500.
Mouse embryo collection and immunostaining
All animals used in the studies were handled with care and experiments were done according to the guidelines from French legislation and institutional policies. Preimplantation embryos were obtained from superovulated female mice (4--to--8--weeks--old 
Fly Embryo and S2 collection and immunostaining
Drosophila melanogaster flies were raised in standard corn meal yeast extract medium at 25°C. The Oregon--R line was obtained from A. Bardin's laboratory.
For Western blot experiments, 0--12h old Drosophila embryos grown at 25°C were dechorionated and taken up in ice--cold PBS buffer containing 0.01% Triton. Embryos were homogenized with a homogenizer in 2x SDS-Laemmli buffer. For Western blot experiments on S2 cells, cells were detached from a flask, wash once in PBS, resuspended in lysis buffer (10 mM Tris pH8, 150 mM NaCl, 50 mM KCl, 0,3% Triton, 1mM EDTA, 1mM DTT and added 5x SDS Laemmli buffer.
Immunostaining of polytene chromosome
Polytene chromosome--staining procedures were adapted from a previously described protocol (Lavrov et al., 2004) . For Jarid2--K116me2/PH double immunostaining, rabbit anti--Jarid--K116me2 and goat anti--PH antibodies were used.
RT--qPCR
Total RNA was isolated using the Rneasy Mini Kit (Qiagen). cDNA was synthetized using High Capacity cDNA RT kit (4368814--Applied Biosystems) and quantitative PCR was performed with technical triplicate using SYBR green reagent (Roche) on a ViiA7 equipment (Applied Biosystems). At least three biological independent experiments were performed for each assay and negative controls RT are always included. Primers sequences are provided below.
ChIP
ChIPs were performed as described previously (Margueron et al., 2008) . Cell confluence and amount of starting material were kept constant by plating defined number of cells the day before cross--linking. Primers sequences for ChIP and RT--qPCR are provided below: ChIP--Seq
